Background: Research on a peer support for patients after low anterior resection (LAR) is now limited. Little is then known about the effectiveness of patient group meeting for such patients. The aim of this study was to clarify the effectiveness of patient group meetings for the LAR postoperative patients with defecatory dysfunction. Methods: A longitudinal prospective study was conducted. Twenty-six patients (mean age: 65.6 years old) participated in this study. The patient group meetings were held three times for six months, consisting health education and group discussions. Knowledge and Emotion were measured using visual analogue scale. Defecatory dysfunction was measured using a scale. The QOL was measured by EORTC QLQ-C30. T test, Chi-squared or Fisher's exact test, paired t test, multiple linear regression analysis and Spearman's rank correlation were used for the statistical analyses. Results: Participants in the patient group meetings gained information on defecatory dysfunction and coping with diarrhea. Their score of scales estimating defecatory dysfunction were stable. They reported higher, but not significant, global health status/QOL and significantly higher Social Functioning. Significant decreased symptom scores of Fatigue and Diarrhea were obtained depending on the participation rate. A decreased symptom score in Diarrhea was related to the increase in the global health status/QOL and Social Functioning, and not related to the change in the defecatory dysfunction. Conclusion: A patient group meeting for the patients after LAR has positive health effects on the QOL of diarrhea. The results suggest the importance of patient group meeting to survival related to QOL of such patients. Healthcare providers should be aware of the importance of patient group meeting to improve the survival related to QOL in the postoperative patients with defecatory dysfunction.
Introduction
In Japan, the number of colorectal cancer patients has drastically increased in recent years [1] . The rectum is the most common site for colorectal cancers to establish. Treatment for rectal cancer mainly involves surgery, which saves the external anal sphincter.
Low anterior resection (LAR) surgery is one of the major operations for rectal cancer [2] . Patients who have undergone LAR are likely to face complications, including defecatory dysfunction [3] [4] [5] . These are not only physically debilitating [6, 7] but also negatively effect quality of life (QOL) [8] [9] [10] . This negative effect on QOL for LAR postoperative patients is more deleterious than that in patients who have undergone colostomy [11] . Current support for LAR postoperative patients is mainly focused on managing defecatory dysfunction and establishing a regular lifestyle and proper eating habits. In the case of postoperative needs, nurses do not at this time fully provide adequate care for patient's QOL. Increased QOL is essential for the survival of the patient.
A previous report clarified that support for LAR postoperative patients with defecatory dysfunction should be continued until they are able to control such difficulties and, furthermore, that they be provided opportunities both to gain knowledge for managing defecatory dysfunction (educational support) and to interact with other patients suffering from the same disorder in order to mutually
Patient group meetings
A specialist team, consisting of a colorectal surgeon, a chief nurse, a certified social insurance labor consultant and two researchers, was trained according to our patient group meeting protocols. The patient group meetings were held three times. The patients participated in the group meetings of their own free will and participation was free.
The same health provider participated in all three of these group meetings. The programs of each meeting were basically similar. Before the first meeting and after the first and the second meetings, the health providers shared the knowledge and ideas of the two core support programs, health education and group discussions.
The peer support has often been provided until now mainly for breast cancer patients [13, 14] , and there are educational models for such patients [15] . An educational model for rectal cancer patients has not been established in Japan as yet. Health education is based on an educational model that was developed by Fawzy et al. [16, 17] and which has been adapted by Fukui for Japanese breast cancer patients [18, 19] . Our 90-minute health education program included teaching of relevant topics to increase knowledge for solving problems encountered in daily life. Based on available literature [12] , four educational theme were set; knowledge on defecatory dysfunction, coping strategy, cancer and working. The specific topics were then colorectal cancer, operation and mechanism of defecatory function (First Meeting), palliative care (Second Meeting) and self-care and working life (Third Meeting).
The 90-minute group discussions focused on sharing disquieting concerns of metastasis or reoccurrence of cancer with other patients who were coping with the same disease. Four emotional supports were dedicated; fear associated with cancer, feelings of loneliness, feelings of relief, and confidence in daily life. The participants were divided into several groups consisting of six to seven persons. One of the health providers served as a facilitator for the participants to share information on symptoms or detailed methods to decrease them, and to express anxieties and expectations. The make up of the groups was not set and the participants freely formed the groups themselves.
Participants
The participants of the study consisted of patients who had undergone LAR from 2011 to 2014. Participants were limited to those whose general condition after the operation was good, who had no metastasis and no recurrence of the cancer, and who had no psychosomatic symptoms due to chemotherapy or radiation therapy. If the patients had undergone diverting stoma, they were enrolled after the diverting stoma was closed. Among them, only those who had received a comprehensive diagnosis by the colorectal surgeon and who wished to participate in the study of their own free will were selected.
The colorectal surgeon and the chief nurse selected 84 patients from the patient list of the hospital under these criteria, and sent out letters of invitation with a detailed explanation of the study (Figure 1 ). Fortyone patients returned the letter and thirty showed the agreement (participant rate 35.7%). In this study, 26 participants who had responded to both the pre-test and the post-test served as the subjects.
Measurements
Demographic data, details regarding knowledge and emotion, defecatory dysfunction, and QOL were collected from self-reported questionnaires of the participants. Anonymous questionnaire sheets were sent out one month before the First Meeting (pre-test) and five months after the Third Meeting (post-test). The participants' registration number was used to combine the two questionnaire sheets.
Demographic data
Demographic data were age, gender, date (year and month) of operation, chemotherapy, radiation therapy and diverting stoma.
Knowledge and emotion
Knowledge and Emotion were measured using visual analogue scale to verify practical effectiveness of the programs. Regarding Knowledge corresponding to Health Education, comprehension on defecatory dysfunction, coping with defecatory dysfunction, cancer 
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No response (n = 4) Control (n = 8) and working life were evaluated. Regarding Emotions explored in group discussions, fear associated with cancer, feelings of loneliness, feelings of relief and confidence in daily life were evaluated [12] . The subjects marked their present condition incrementally on a 10-cm line, with a higher number indicating a better condition.
Defecatory dysfunction
Defecatory dysfunction was measured using Defecation Dysfunction Assessment Scale ver.2 [20] . This scale is a selfadministered, validated and reliable instrument integrated for evaluating the defecatory dysfunction after surgery for colorectal cancer, and incorporates two functional domains (Fecal Continence and Passage, and Keeping Sense of Want to Do Defecate). A higher score indicates more difficulties in daily life.
Quality of life
Quality of life was evaluated by the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30, version 3.0 (EORTC QLQ-C30). The EORTC has developed a cancer survivorship assessment which can be used as a stand-alone questionnaire. This questionnaire is a self-administrated, validated, and reliable instrument integrated for evaluating QOL in patients with cancer [21] . It comprises 30 questions and includes a global health and quality of life scale (global health status/QOL), five functional scales (physical, role, emotional, cognitive and social functioning), nine symptom scales (fatigue, nausea/vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties). The scores of the scales range from 0 to 100. A higher score on global health status/QOL and functional scales means higher QOL, but a higher score on the symptoms scales indicates more symptoms. Clinical significance of the changes corresponds to the following values: 5 to 9 is small; 10 to 19 is moderate; greater than 20 is large.
Ethical considerations
The researchers explained in writing the purpose of the study, data confidentiality and the assured privacy of participants, that it was voluntary participation, and that there was no disadvantage in not participating to the patient. The patients were asked to give their written consent. The study protocols were approved by the Ethical Committee of Wakayama Medical University (No. 1528).
Data analyses
To evaluate effectiveness of the patient group meetings, the subjects were divided into two categories: the Participant Group, which participated in the patients' meetings at least once (n=18) and the Control Group, which did not participate in spite of having consented to the agreement (n=8).
The groups were compared by the demographic data of the pretest. Data are presented as the mean (standard deviation: SD) for continuous variables and as the percentage for discrete variables. T test was used for continuous variables and Chi-squared or Fisher's exact test was used for discrete variables.
The statistical significance of changes in scores between the pretest and the post-test was evaluated by paired t test. The effect size (Cohen's d) was calculated by dividing the difference between the pretest and post-test scores by the SD of the pre-test score. The effect size was interpreted as follows: 0.20 -0.49 as small, 0.50 -0.79 as moderate, and above 0.80 as large [22] . In order to determine the effectiveness of the patient group meetings, associations between the number of times that participants took part (attendance rate) and the variable were analyzed using multiple linear regression analysis (enter method), with the variable score at the post-test as the dependent variable, and with the attendance rate in the patient group meetings, variable score at the pre-test and age as independent variables. Spearman's rank correlation was used to assess the relationships among changes in global health status/QOL, functional scales and symptom scales, and defecatory dysfunction.
Data were analyzed by SPSS version 23. A p value of <0.05 was considered statistically significant.
Results
Participants
The number of participants enrolled in the First Meeting was 16 out of 26 (participating ratio 62%), 12 in the Second Meeting (46%) and 12 in the Third Meeting (46%) (Figure 1 ). Ten participants (38%) attended all three meetings. Two (8%) joined twice, and six (23%) joined once. Eight (31%) were not able to find the time to participate in the meetings, but answered the questionnaire sheets. Table 1 shows the demographic data of the subjects at the pre-test. There was no significant difference in items between the two groups. Table 2 shows the scores for Knowledge and Emotion of the subjects at the pre-test and at the post-test. Scores of four items in Knowledge in the Participant Group significantly increased in the post-test. Those in the Control Group showed no increase. The scores of two items, "a feeling of relief " and "confidence about daily life" in Emotion in the Participant Group also significantly increased at the post-test. Those in the Control Group showed no increase. Table 3 shows the score of defecatory dysfunction of the subjects at the pre-test and at the post-test. The changes in the scores between pre-test and post-test were not significant in either group or in either domain.
Changes in knowledge and emotion
Changes in defecatory dysfunction
Changes in QOL
The scores of the post-test were compared with those of the pre-test. The global health status/QOL clinically showed a small increase in the Participant Group, but the change was not significant (Table 4a ). The changes in the Control Group showed no clinical significance.
Among the five Functional Scales (Table 4a) , Social Functioning SF clinically showed moderate and significant increase in the Participant Group, but showed no clinical increase in the Control Group.
Among the nine Symptoms Scales (Table 4b) Group clinically increased in Fatigue FA, Dyspnea DY, Diarrhea DI and clinically there was a small decrease in Pain PA, Insomnia SL and Appetite loss AP, although the differences were not significant.
The factors significantly associated with the attendance rate in the patient group meetings are shown in Table 5 . There were three factors in Knowledge, and two factors in the QOL. The standardized regression coefficients were positive in Knowledge and showed that the variable increased as the attendance rate increased. They were negative in Fatigue FA and Diarrhea DI, and showed that the variable decreased as the attendance rate increased.
Changes in defecatory dysfunction
The changes in global health status/QOL showed a significantly moderate negative correlation to those in Physical Functioning (r=-.427, p=.029), Insomnia (r=-.458, p=.019), and Diarrhea (r=-.465, p=.017). Changes in Diarrhea were not related to those in Fatigue but correlated to those in the global health status/QOL (r=-. 465 
Discussion
The patient group meeting is one of the support group interventions. Such support group intervention for breast cancer patients has received attention [13, 14, 17] and its effectiveness has been evaluated by Knowledge and QOL [18] , the Hospital Anxiety and Depression Scale [18, 19] , Profile of Mood States [19] and EORTIC QLQ-30 [13] . The support group intervention on chronic diseases related to cancer has not been investigated.
In this study, participants in the patient group meetings gained information on defecatory dysfunction and coping with diarrhea. They reported higher global health status/QOL due to lower diarrhea symptoms. A decreased symptom score in Diarrhea was related tothe increase in Social Functioning. This change was associated with the attendance rate in the patient group meetings. These results, therefore, suggest the effectiveness of the patient group meetings. To our knowledge, this is the first study to clarify the efficacy of the patient group meetings for LAR postoperative patients using knowledge, emotion and QOL of such patients.
Participants of the patient group meetings gained information on coping with diarrhea, which -among the various symptoms -has a severe effect on daily life due to defecation dysfunction, and acquired ways with which to cope with the diarrhea by themselves. They shared their experiences with other patients dealing with the same disease. The interaction facilitated a reduction in participants' anxiety, provided them with a feeling of relief, and helped to create a positive mood in daily life.
In an earlier study, the scores of Diarrhea of patients after LAR or high anterior resection in the same evaluation instrument were 30.7 before operation, 12.2 at six months and 9.3 at 12 months after surgery [23] . Compared with this earlier report, the score of Diarrhea in this study was higher. This implies that the participants in this study had been more prone to worry about diarrhea.
The difference in score of Diarrhea correlates to that of global health status/QOL and Social Functioning but does not correlate to scores of defecatory dysfunction. The change in score of Diarrhea may not have resulted from an improvement in diarrhea symptoms due to better defecatory function. On the contrary, we can postulate that the patients' participation in the patient group meetings, where they gained knowledge on defecatory dysfunction and ways with which to cope with it, brought about the improved score for Diarrhea. Becoming able to cope with diarrhea may, in all likelihood, have given rise to higher global health status/QOL and Social Functioning.
The Participant Group was at the same fatigue state as the pre-test, but those in the Control Group tended to exhibit compounded fatigue symptoms at the post-test. These conditions could very well have underscored a relationship with the patients' attendance rate in, or absence from, the meetings. That is, the increased fatigue symptoms could have prevented some patients in the Control Group from taking part in these meetings. It is, therefore, also necessary to seek out the The patient group meeting intervention is effective for increasing the QOL of patients who combat cancer and associated problems over a long period time. To make it more effective, timing and contents of the program need to be studied and defined.
In our study, diarrhea symptoms continued for one year and nine months after surgery [12] . It is, for this reason, preferable to have the patients participate in the group meetings while dealing with the symptoms, ideally for two years after the operation.
Earlier research has already shown that peer support between cancer survivors fosters supportive intercommunication, empowers the patient, and, further, introduces positive effects on psychosocial function and QOL [24] . Programs especially tailored for patients' conditions are evidently effective in building positive QOL. We strongly recommend, therefore, that in addition to a peer support program, programs for patients with defecatory dysfunction include psychoeducation for coping with the symptoms to assist them in managing their symptoms.
Possible limitations of this study should be mentioned. The sample size was small. Although the observation period was not short, there were few assessments over a long period of time. Small number of participants prevented from the three-time evaluation of patient group meeting. Accordingly, the results cannot be generalized to the entire LAR postoperative patient population suffering with defecatory dysfunction. However, this study provides a start for finding the means with which to provide adequate care for patient's QOL.
Conclusions
The patient group meetings were held three times to clarify the effectiveness on QOL of the LAR postoperative patients with defecatory dysfunction. In the symptoms scales of QOL, measured by EORTC QLQ-C30, the score of Diarrhea significantly decreased concomitantly with the attendance rate, and was independent of defecatory dysfunction. Therefore, the patient group meetings certainly appear to have provided positive health effects on survival related to QOL. Further research needs be carried out with larger samples in order to develop methods that enable case-by-case, longlasting support for such patients.
